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Sources of stem rust resistance and potential for strategic deployment.

Mike Pumphrey.  Department of Crop and Soil Sciences, Washington State University, Pullman, WA  99163, USA.

Routine deployment of broadly effective, stem rust resistance gene combinations has not been possible, practical, and/or 
sufficiently emphasized in most wheat breeding programs throughout the world in recent decades.  Stem rust races in the 
Ug99 lineage demand an exhaustive and strategic effort to disrupt this cycle and incline the balance of this ancient battle 
��wards whea� resis�an�e.  The ��rren� ����a� e��hasis and in�es��en�s in s�e� r�s� �a�h������ �er���as� enhan�e�
�en�� disse��i�n �� resis�an�e �ene�i�s� and �reedin� wi�� �r��ide �he ne�essar� in��r�a�i�n and �a�eria�s �� adeq�a�e�� 
address the stem rust threat over the next 20+ years of wheat breeding and on-farm production.  The exploitation of 
perfect markers for durable resistance loci, nonhost resistance mechanisms, and/or novel biotech solutions will most 
�i�e�� �red��ina�e in �he ��n� �er�.  The ��s� ���i��s �i�i�a�i�ns �� a�hie�in� d�ra��e s�e� r�s� resis�an�e in �he sh�r� 
to medium term are 1) the pace of variety development and replacement in winter wheat breeding and 2) insufficient 
�����ni�� ���rdina�i�n and ����i��en� �� �ene de�����en�.    

In addi�i�n �� ‘new’ �enes res���in� �r�� �n��in� dis���er� and �er���as� enhan�e�en� e���r�s� seed�in� 
resis�an�e �enes Sr22� Sr25� Sr26� Sr32� Sr35� Sr39� Sr40� Sr42� Sr1A·1R� SrTmp� SrA� SrB� SrC� SrACCadillac� and SrR 
sh���d �e �n �he radar �� hard win�er whea� �reeders.  The d�ra��e resis�an�e ����s Sr2 sh���d �e ��nsidered in e�er� 
gene-deployment strategy/pyramiding effort.  Durable rust resistance locus Lr34/Yr18 a�s� is ass��ia�ed wi�h s�e� r�s� 
ad������an� resis�an�e� a� �eas� in �he Tha��her �a���r��nd� and re�resen�s an��her �i�e�� �����nen� �� �ene ��ra�ids.  
In�r��ressi�n �� �n�hara��erized ad������an� resis�an�e in hard win�er whea� is �nderwa�� and ���e���ar �ar�ers sh���d 
ena��e �his e���r�� in s�i�e �� s�reenin� �i�i�a�i�ns in Eas� ��ri�a.  

Stripe rust resistance in hard winter wheat.

r.l. bowden.  Hard Winter Wheat Genetics Research Unit, USDA–ARS, Kansas State University, Manhattan, KS  
66506, USA.

Stripe rust resistance data for the 2009 hard winter wheat Regional Germplasm Observation Nursery (RGON, n = 261) 
were reported by researchers in Manhattan, KS, and Raleigh, NC, from field nurseries or greenhouse seedling tests.  
Adult-stage field infection type (IT) and percent severity data from KS and NC were well correlated within and between 
sites (r = 0.65-0.88, P < 0.0001).  The distribution of mean field adult-stage infection type (0–9 scale) over both locations 
was strongly skewed toward resistance.  The percentages of resistant (IT = 0–3), intermediate (IT = 4–6), and suscepti�
ble (IT = 7–9) lines were 70%, 20%, and 10%, respectively.  On the other hand, greenhouse seedling ITs were strongly 
s�ewed ��ward s�s�e��i�i�i��.  The �er�en�a�es �� resis�an�� in�er�edia�e� and s�s�e��i��e �ines a� �he seed�in� s�a�e were 
2%, 25%, and 73%, respectively.  Therefore, the majority of effective resistance in the RGON lines is adult-plant resist�
ance (APR).  Some lines had an intermediate ITs but high disease severity, which was associated with a necrotic stripe 
reaction.  For the 2009 Northern and Southern Regional Performance Nurseries (NRPN, n = 25; SRPN, n = 46), field and 
greenhouse data were available from KS, NC, and three locations in WA.  Data for the NRPN and SRPN were combined 
for analysis.  Adult-stage IT and severity data were again well correlated within and between KS and NC (r = 0. 50–0.75, 
P < 0.0001).  IT and severity data from KS and NC were correlated with severity, but not IT from Pullman, WA (r  = 
0.35-0.47, P < 0.01), but were practically uncorrelated with data from Mt. Vernon or Walla Walla, WA.  The percentage 
resistance in the NRPN+SRPN based on mean adult-stage infection type over three locations was 61% resistant, 31% 
intermediate, and 8% susceptible.   At the seedling stage, 0% were resistant, 25% intermediate, and 75% susceptible, thus 
again showing the prevalence of APR.  Thirty-eight percent of lines were positive for the VENTRIUP-LN2 marker for 
�he Ae. ventricosa �hr���s��e se��en� �arr�in� Yr17.  Lines with the marker had average adult-stage field severities of 
10%, whereas lines without the marker had average severities of 33%.


